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Abstract

Background—To provide protection against sexually transmitted infections (STIs) and
pregnancy, condoms must be used consistently and correctly. However, a significant proportion of
couples in the United States fail to do so. Our objective was to determine the demographic and
behavioral correlates of inconsistent and incorrect condom use among sexually active, condom-
using women.

Methods—Analysis of baseline data from a prospective cohort of sexually active, condom-using
women in the Contraceptive CHOICE Project (n = 2,087) using self-reported demographic and
behavioral characteristics. Poisson regression was used to determine the relative risk of
inconsistent and incorrect condom use after adjusting for variables significant in the univariate
analysis.

Results—Inconsistent and incorrect condom use was reported by 41% (n = 847) and 36% (n =
757) of women, respectively. A greater number of unprotected acts was most strongly associated
with reporting 10 or more sex acts in the past 30 days, younger age at first intercourse, less
perceived partner willingness to use condoms, and lower condom use self-efficacy. Incorrect
condom use was associated with reporting 10 or more sex acts in the past 30 days, greater
perceived risk for future STls, and inconsistent condom use.

Conclusions—Inconsistent and incorrect condom use is common among sexually active
women. Targeted educational efforts and prevention strategies should be implemented among
women at highest risk for STIs and unintended pregnancies to increase consistent and correct
condom use.
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INTRODUCTION

Women and men use male condoms to prevent sexually transmitted infections (STIs),
unintended pregnancies, or both; however, effective protection is achieved only if condoms
are used consistently and correctly [1]. There are an estimated 19 million new STI cases in
the United States each year [2], and approximately one million individuals are infected with
human immunodeficiency virus (HIV) [3]. Condom use has been shown to be effective in
preventing STIs and HIV [4]; however, inconsistent condom use increases exposures to STIs
and is associated with higher odds of contracting an STI [5, 6].

The prevalence of unintended pregnancies among U.S. women is also alarmingly high. In
2001, 49% of pregnancies were unintended, 42% of which resulted in abortion [7]. It is
estimated that, by the time an American women reaches the age of 45, about one in every
two women will have had an unintended pregnancy [8], and one in every three will have had
an abortion [9]. The risk of unintended pregnancies rises with inconsistent and incorrect
condom use, with typical-use condom failure rates of approximately 15% [10]. Among
condom-using women, inconsistent condom use was cited as the most common reason for
an unintended pregnancy resulting in abortion [11].

According to the National Survey of Family Growth, 39% of unmarried, sexually active
women reported any condom use, and only 29% reported consistent condom use during
every episode of sexual intercourse [12]. Similarly, only 54% of sexually active female high
school students surveyed in the 2009 Youth Risk Behavior Surveillance System reported
condom use during their last intercourse [13]. Even among consistent condom users, there
may be instances of incorrect condom use, such as genital contact prior to or after condom
use, as well as condom breakage, slippage, or leakage.[14] Published data suggest that
incorrect condom use can be as high as 40-50% among condom users [15-17].

Based on previous literature regarding self-reported condom use among young women, [18-
21], we hypothesized that inconsistent condom use is associated with the frequency of
intercourse and low condom use self-efficacy. In this analysis, our primary aim was to
determine the demographic characteristics and sexual behaviors associated with inconsistent
and incorrect condom use among sexually active women at high risk for unintended
pregnancies and STIs.

MATERIALS AND METHODS

The Contraceptive CHOICE Project (CHOICE) is an ongoing prospective cohort study that
plans to enroll 10,000 women. The methods of this study have been described in detail
elsewhere [22]. Briefly, women ages 14 to 45 years are offered contraceptive counseling,
their preferred method of reversible contraception for 3 years, and baseline and annual
screening for STIs at no cost. Women who are sexually active with a male partner within the
previous 6 months or anticipate sexual activity within the next 6 months, have not had a
tubal ligation or hysterectomy, do not desire a pregnancy within the next year, and are
willing to initiate use of a new contraceptive method are eligible to participate. Standardized
surveys are administered by trained personnel at baseline and at 3 months, 6 months, and
then every 6 months during a 3-year follow-up period. The CHOICE protocol was approved
by the Human Research Protection Office at the Washington University in St. Louis School
of Medicine prior to participant recruitment.

We analyzed the baseline survey data collected from the first 5,087 women enrolled in
CHOICE from August 2007 through December 2009. Because only 7% of participants
reported concurrent sexual partners in the last 30 days, we focused our analyses on women
who reported both sexual activity and at least one instance of condom use with a main
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sexual partner within the 30 days prior to their enrollment dates. We collected basic
demographic information (i.e., race, ethnicity, age, marital status, education level,
socioeconomic status), and interviewed participants regarding their sexual history and
behaviors. Women reported number of lifetime sexual partners, age at first intercourse,
duration of relationship with their main partner, contraceptive use at time of enrollment,
number of sex acts in the past 30 days with and without condom use, and the number of
condom problems in the past 30 days. Women reported a mean number of 9 sex acts in the
past 30 days, and therefore we dichotomized the frequency of intercourse as fewer than 10
vs. more than 10 sex acts for our analysis. Condom problems were defined as condom
breakage or slippage, genital contact before or after condom use, or wearing the condom
inside-out and flipping it over for re-use. Using Likert scales, participants also rated their
perceived ST risk in the next 3 months and their perceived partner willingness to use
condoms. Participants were asked about their reasons for condom use, perceived control
over condom use, and about their condom use self-efficacy. We defined condom use self-
efficacy as “a participant’s confidence in her ability to negotiate condom use successfully
with her partner across different challenging situations” [18]. Condom use self-efficacy
questions were based on the 5-item version of the Confidence in Safer Sex scale (i.e., “How
sure are you that you would use condoms even when you are a little drunk or high? When
your partner gets annoyed about using condoms? When you are really sexually excited?
When you feel depressed? When the disease risk seems low?”) [23]. Scores on each of the 5
condom use self-efficacy questions were summed for each participant (range 5-25), with
higher scores reflecting higher condom use self-efficacy; based on their summed scores,
participants were grouped into quartiles for analysis. At enrollment participants were
screened for sexually transmitted infections using self-collected vaginal swabs; Chlamydia
trachomatis and Neisseria gonorrhoeae using the BD ProbeTec ET (Becton Dickinson,
Sparks, MD) and Trichomonas vaginalis using the InPouch™ TV (BioMed Diagnostics,
White City, Oregon).

Condom use was treated as count data and represented the number of unprotected sexual
acts within the past 30 days. Incorrect condom use was dichotomized and defined as the
incidence of one or more condom problems during the past 30 days. In this analysis, we
compared the demographic and behavioral characteristics of consistent versus inconsistent
condom users, and correct versus incorrect condom users. We performed chi-square and
Student’s t-tests for comparisons of categorical and continuous variables, respectively.
Independent predictors of inconsistent and incorrect condom use were identified from the
literature or via univariate analyses (unadjusted alpha of 0.05) and included in multivariable
regression. We used Poisson regression to estimate the risk of the number of unprotected
sexual acts by multiple independent variables. Because the prevalence of incorrect condom
use was greater than 10% we used Poisson regression with robust error variance for more
conservative relative risk estimates [24]. Multicollinearity was examined using the variance
inflation factor (VIF) for all variables considered in the model; all variables considered had
a VIF of less than 10. Statistical analyses were performed using SAS Software (v9.2, SAS
Institute, Cary, NC) and STATA 11 (College Station, TX).

Among the first 5,087 women enrolled in CHOICE, 3,757 reported having sex with a main
male partner. Of these women, 2,087 (56%) reported at least one instance of condom use
with their main partner within the past 30 days (Figure 1). However, only 59% (n=1,240) of
these women reported consistent condom use. The demographic and behavioral
characteristics of consistent versus inconsistent condom users are shown in Table 1. In
univariate analyses, marital status and education were significantly associated with an
increased number of unprotected acts during the past 30 days. Separated, divorced, or
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widowed women were more likely to report a greater number of unprotected acts compared
to single or never married women (RR=1.7, 95% CI 1.1, 2.5), and women with some college
education reported a 50% greater number of unprotected acts compared to women with a
college or graduate degree (RR=1.5, 95% CI 1.2, 2.0).

Of the behavioral characteristics significantly associated with a greater number of
unprotected acts, women who reported 10 or more lifetime sexual partners (RR=2.0, 95% CI
1.6, 2.6), younger age at first intercourse (RR=2.1, 95% CI 1.3, 3.2), 10 or more acts of
intercourse in the past 30 days (RR=7.9, 95% CI 6.8, 9.2), decreased condom use self-
efficacy (RR=4.5, 95% CI 3.4, 6.3), and less partner willingness to use condoms (RR=2.2,
95% CI 1.8, 2.7) reported at least twice the number of unprotected acts than women who did
not report these behaviors. Screening positive for an STI at baseline was not significantly
associated with the risk of a greater number of unprotected acts during the past 30 days.

Table 1 also presents the results of our multivariable analysis. We included race, age, and
the 12 statistically significant variables from univariate analysis in our final model.
Importantly, women who engaged in 10 or more sex acts within the past 30 days reported
nearly seven times the number of unprotected acts compared to women who reported less
than 10 acts (RRagj=7.0, 95% CI 6.0, 8.2). Women in the lowest (RRqgj=2.5, 95% CI 1.8,
3.5) and second lowest (RRagj=1.6, 95% CI 1.2, 2.2) quartiles for condom use self-efficacy
reported 2.5 and 1.6 times the number of unprotected acts compared to women who reported
high condom use self-efficacy (uppermost 4t quartile).

Two out of every three participants reported they were “very sure” or “extremely sure” they
would use a condom in each of the five condom use self-efficacy scenarios (Figure 2).
Women who reported reduced confidence (e.g., “not at all sure”, “not very sure”, or
“somewhat sure”) were more likely to report at least one act of unprotected intercourse
compared to women who were “very” or “extremely sure”. Specifically, in unadjusted
analyses women who reported reduced confidence were significantly more likely to report
unprotected intercourse than protected intercourse when they were a little drunk or high
(RR=2.7, 95% CI 2.2, 3.2), their partner was annoyed by using condoms (RR=1.7, 95% ClI
1.6, 1.9), sexually excited (RR=2.2, 95% CI 1.9, 2.4), depressed (RR=1.9, 95% CI 1.8, 2.1),
and perceived their disease risk to be low (RR=2.0, 95% CI 1.8, 2.2).

Among the 2,087 women who reported condom use with a main partner in the past 30 days,
data regarding correct condom use were available for 2,080 women; 36% (n=757) reported
using condoms incorrectly. Incorrect condom use was reported by 43% of inconsistent
condom users and 32% of consistent condom users. Overall, 2,080 women reported 14,193
acts of condom use during the past 30 days; the rate of breakage or slippage was 4.5%
(n=634), the rate of flipping the condom over for re-use was 1.6% (n=228), and the rate of
genital contact before or after condom use was 14.1% (n=2001). Condom breakage or
slippage was reported by 17% (n=355) of women, flipping the condom over for re-use was
reported by 5% (n=95), and genital contact before or after condom use was reported by 22%
(n=455) of women.

Table 2 presents the demographic and behavioral characteristics of correct and incorrect
condom users. Women 21-25 years (RR=1.2, 95% CI 1.0, 1.4) or separated, widowed, or
divorced (RR=1.3, 95% CI 1.0, 1.6) were more likely to report incorrect condom use.
Compared with correct condom users, incorrect users perceived themselves to be at greater
risk for future STIs with their main partners (RR=1.2, 95% CI 1.0, 1.4), participated in a
greater number of sex acts in the past 30 days (RR=1.6, 95% CI 1.5, 1.8), had lower condom
use self-efficacy (RR=1.5, 95% CI 1.2, 1.7), perceived their main partners to be less willing
to use condoms (RR=1.2, 95% CI 1.1, 1.3), and more often used condoms inconsistently
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(RR=1.4, 95% CI 1.2, 1.5). On multivariable analysis (Table 2), women who perceived
themselves to be at higher risk for STls in the next 3 months (RRygj=1.2, 95% CI 1.1, 1.4),
engaged in 10 or more sex acts in the past 30 days (RR,gj=1.5, 95% CI 1.4, 1.7) or who used
condoms inconsistently (RR,qj=1.2, 95% CI 1.0, 1.3) were significantly more likely to use
condoms incorrectly after adjusting for age, race, marital status, condom use self-efficacy,
and perceived partner willingness to use condoms.

DISCUSSION

In our analysis, we identified the demographic and behavioral correlates of inconsistent and
incorrect condom use among a cohort of sexually active, condom-using women at high risk
for both STIs and unintended pregnancies. The number of unprotected sexual acts was most
strongly predicted by a greater number of sex acts in the past 30 days, higher perception of
partner willingness to use condoms, condom use self-efficacy, and young age at first
intercourse. The finding that women who engaged in a greater number of sex acts reported
greater unprotected acts is similar to other published studies [18, 20]. For women who have
sex frequently, condom use may be particularly burdensome and decidedly more
challenging than simply forgoing condom use.

Additionally, women’s perceptions of their partners’ willingness to use condoms predict
their actual condom use behavior; women are less likely to use condoms consistently if they
perceive their partners to be reluctant to use condoms [25-27]. Negotiating condom use may
be more difficult if women perceive their partners to be less willing to use condoms or if
they have more frequent sex. Interestingly, however, evidence suggests that women actually
underestimate their partners’ desires to use condoms [27], indicating the need for more
partner dialogue about condom use. Discussions about condom use among women and their
partners may encourage them to use condoms more consistently.

We also observed a strong association between condom use self-efficacy and inconsistent
condom use—women with lower self-efficacy to use condoms were more than twice as
likely to report a greater number of unprotected acts compared to women with high condom
use self-efficacy. Our finding is consistent with the results from Project PROTECT, which
observed a 1.6 increased odds of unprotected intercourse among young women with low
condom use self-efficacy [18]. Similarly, another study reported condom use self-efficacy
accounted for 64% of the variance in condom use, with higher self-efficacy correlated with
more consistent condom use [21]. A third of women in our study reported reduced self-
efficacy in all five scenarios. We found that within each scenario, reduced self-efficacy was
associated with a much greater risk of unprotected sex; an important finding that may
provide possible opportunities for targeted education.

In this cohort of CHOICE women, incorrect condom use was reported by 36% of women
with similar rates of breakage or slippage (4.5%), flipping the condom over for re-use
(1.6%), or penile-genital contact prior to use (14.1%) as recently reported in a randomized
clinical trial of condom users [14, 28]. Incorrect use was most strongly correlated with the
number of sex acts in the past 30 days, the consistency of condom use, and one’s perceived
risk for future STIs. Women who reported more than 10 sex acts in the past 30 days were
50% more likely to use condoms incorrectly or experience a condom problem, suggesting
that there is increased risk of error with each act of condom use. Consistent with previous
studies [16, 29], incorrect condom users were also more likely to be inconsistent condom
users, perhaps because these couples are less practiced at using condoms.

Although we categorized condom breakage and slippage as incorrect condom use in our
analysis, we recognize that these problems are more likely due to the properties of the
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condom rather than the characteristics of the user. To investigate the possibility that cases of
condom breakage and slippage are different from other cases of incorrect use (i.e., genital
contact before or after condom use and flipping a condom over for re-use), we performed a
separate analysis for correct condom use after excluding women who reported condom
breakage or slippage as the only condom problem they encountered (12%, n=243). Similar
to the results from our previous analysis, frequent sex acts (RR,gj=1.5, 95% CI 1.3, 1.8) and
inconsistent condom use (RRag=1.4, 95% CI 1.2, 1.7) remained significantly associated
with incorrect condom use after adjusting for variables that were significant in univariate
analysis. Unexpectedly, however, incorrect condom use was no longer associated with a
higher perceived risk for future STIs. Perhaps because condom breakage and slippage are
obvious condom use problems, women who experienced these problems can better
appreciate that they are at higher risk for future STIs.

There are a number of strengths to this study. Our analysis was performed using data from a
large sample of diverse women, who are at high risk for both STls and unintended
pregnancies. We explored a wide range of demographic and behavioral characteristics
associated with condom use in the literature, and explored both consistent and correct
condom use. However, we acknowledge several limitations to this analysis. Although
diverse, women in our analysis were enrolled in a cohort study investigating the satisfaction
and continuation rates of contraception, did not wish to become pregnant for one year, and
were willing to try a new contraceptive method. Therefore, our study population might differ
from the general population of women, potentially reducing the generalizability of our
results. Additionally, our data were obtained via self-report, which by nature is prone to
information bias. However, we minimized the extent of bias by administering quantitative,
standardized surveys by trained personnel. Finally, we did not observe an association
between baseline STI and inconsistent or incorrect condom use. Our condom use variables
were limited to behavior during the 30 days prior to STI testing, while pre-existing cases
could have occurred prior to that period. Furthermore, we did not assess the STI-infection
status of the male partner which has been shown to be important when evaluating condom
effectiveness for prevalent gonorrhea and chlamydia infections [30].

In summary, consistent condom use among sexually active women is most strongly
influenced by the frequency of sex, women’s self-efficacy to use condoms, and perceptions
about partner willingness to use condoms. Correct condom use is most strongly associated
with the frequency of sex, the consistency of condom use, and women’s perceptions about
their risk for future STIs. Interventions to improve consistent and correct condom use should
promote skills for condom negotiation, encourage regular partner communication and
discussions about condom use, and emphasize the importance of condoms for STI
prevention rather than exclusively as contraception. This may improve women’s self-
efficacy and abilities to successfully negotiate and implement condom use with their
partners. However, because condoms are frequently used inconsistently or incorrectly, it is
equally important to counsel women on other methods of STI prevention, including prudent
partner selection, frequent self and partner STI screening, and sexual abstinence when
practical.
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Eligible women:

n=5,087
Never had sex: n=50
»| No sex partners in past 30 days: n=973
Missing: n=7
Y

Reported having sex with
any partner (male/female)
within past 30 days:

n=4,057
No main male partner in past 30 days: n=219
»| No sex with main male partner in past 30 days: n=70
Missing: n=11
Y

Reported having sex
with main male partner
within past 30 days:
n=3,757

| No condom use with main partner in past 30 days: n=1,661
"1 Missing or invalid response: n=9

Y

Reported condom use
with main partner within
past 30 days:
n=2,087

»| Missing condom use correctness responses: n=7

Y

Reported correctness of

condom use with main

partner in past 30 days:
n=2,080

Figure 1.
Flow diagram of the numbers of study participants included in each data analysis step.
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Figure 2.

Condom self-efficacy (5-point Likert scale) reported for each of the five scenarios by
unprotected sexual acts during the past 30 days (none or > 1).
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